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SYNOPTIC  FEATURES  OF  THE  YHNAH  RAINY  SEASON 
before  THE  ONSET  OF  THE  TROPICAL  MONSOONS 

Chen  Yuxiang  Zhu  Baozhen 


/lOl 


article  f 

S?^ri-??beri5ftelu£thejunnan^ea^ 

discusses  weather  sys  special  characteristics 

precipitation  as  well  as  n?annostic  analysis  of  static 

tLir^seasonal  development.  Diagn  t  Y  ^^^^grence 

energies  clearly  ^gl^'^seSson  and  the  arrival  of  the 

between  the  Yunnan  ^  ..7  beginning  of  its  rainy 

subseguent  Indian  monsoo  there  is  a  correlation 

LasoS.  It  «as  discovered  ttat^there^ 

between  the  period  neriod  of  the  appearance  of  the 

season  each  year  and  the  TrinallYf  it  discusses 

|irrefa?SLiipf 

Asian  atmospheric  circulation. 


I .  forward 

far  as  Monsoon  phenoMena  which  are 

.  afT-ica  are  concerned,  among  them, 

the  continents  of  Asia  a  prevalent  on  the 

the  tropical  southwest  monsoons  which  are  pr 

south  side  of  the  Qinghai-Tibet  clLely  connected  to 

r  rn^^Plarar  rrtitr  J  Ma^oritY  o. 

Ih  llnd  area  is  over  1000  meters  above  sea  level.  T  e 

alris  complicated.  Famous  transverse  mountain 
topography  la  comp  unbroKen  to  the  western  part  of  Yunnan. 

r:;^  rrr.r.:  .r.; .. 


- r^;;;;;^;;n^rgins  indicate  foreign  pagination. 

Cormr.as-Tf  n^^ers  indicate  decimals. 
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throughout  the  whole  year.  ^^^"^^y'thirYunnln 

the  -ye  an.  /he  amounts  o. 

raLran  r:  year  are  both  concentrate,  in^  Oc-er, 
presenting  a  cl  J  monsoons.  Due  to  the 

fact  that  the  Monsoons  of  Yunnan  -  ^ 

feature  of  an  opposite  of  this, 

between  winter  an.  su^er,  f/;,ecipitation  [1]. 

to  begin  studies  from  seasonal  changes 

on  the  basis  of  data  from  the  Yunnan  Province  weather 
on  the  basi  middle  ten 

bureau,  normal  rainy  season  than  the  onset  of 

days  of  May  [1].  ®  ”  .ptis  article  makes  a  study  of 

the  Indian  tropical  monsoon  .  phenomenon,  that  is, 

gres/onlTslc/a/e/rt/the  establishment  of  Yunnan  rainy 
questions  ash  tropical  monsoons, 

seasons  before  the  onset  of  the  tropi 


II. 


definition  of  the  YUNNAN  RAINY  SEASON 


.he  topography  of  Yunnan  is  -f-f- 

•  dates  of  the  beginning  of  the  rainy 

area  in  the  dates  oo-  ^  there  is  still  no 

very  great.  Up  to  the^Yunnan  rainy  season 

method  for  how  to  prec  y  the 

which  satisfies  peop  .  necessary  to  carry 

rainy  season  in  a  par  lou  precipitation  in  the 

out  a  comprehensive  examina  i  division  into  climatic 

-  :  thr;unrrrorc:  rea^rtlau  -  the 

districts  y  climate,  the  rainy  seasons  normally 

“/in  rialecterseven  representative  stations  <Kunming, 

Ehaot;ng,  studies  of 

"Iffr/n/rhrra  -  and  south  Of  the 
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central  part  of  Yunnan  Province.  For  the  3^ 

discussed  above  and  the  rain  daya  and  ^ 

for  April  and  June  each  year  from  1975  to 

calculation  integral  is 


/?  =  I  j  r(^t,i')didt 


(1) 


in  the  e<iuation,  R  is  the  total  amount  J, 

in  the  identification  at  raapecti^^^^^^^  the 

nr  duration  serial  number,  t^  and  t2  ar  ,  P 
dates  for  the  starting  and  stopping  of  statistics  on 

4=  -rfall  r(t  i)  is  the  24  hour  amount  of 
amounts  of  rainfall.  (  /  )  ar^ri  l  and  June, 

precipitation.  R  structurea  aasociated  wrth  April 

including  the  development  of  precipitation  in  Yunnan 

rotince  from  winter  to  an^mter,  alao  includea  changea^m 

Yunnan  precipitation  before  and 

.  Dn  the  basis  of  formula  (■*•)/ 

integraTcurve  for  rainfall  amounts— Fig.  1 .  Taking  it  as 
rep!!sentative,  we  only  drew  out  the  example  for  the  year 
It  is  posaible  to  aee  that,  from  the  beginning  of 
April  to  the  middle  of  May,  precipitation  was  very  sparae. 
With  the  arrival  of  May  nth,  the  amounts  of  rainfall 
AOruptly  increase,  marking  the 

season.  This  date  is  J  dates,  at  the 

establishment  of  the  Indian 

seven  stations  in  Yunnan,  the  ^ 

T^°“:er  ir:;e“ ^  - 

lirerjch  raisers,  a  precise  determination  of  the  beginning 
of  the  rainy  season  is  also  appropriate. 


/102 
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table  1 


•  •  ^  Y11I1I13I1  RO-i-Hy  S©&SOIl  (^) 

Key:  (2)  Year  (3)  Beginning  Establishment  of  the  First 

O.e..ion  <a, 

Month  (7)  Day 


we  recognise  that  the  beginning  of  the  rainy  season 

.ar.s  the  conclusion  o  the  f  ^::;LtsbliBh.ent  of  the 

through  the  entire  winter,  that  is,  the 

Yunnan  rainy  season. 

Ill  SYNOPTIC  FEATURES  ASSOCIATED  WITH  THE  ESTABLISHMENT  OF 
im  YUNNAN  RAINY  SEASON 

The  results  of  our  examination  clearly  show  that  weather 
a,ate  s  which  lead  to  the  beginning  of  the  ^ 

aLson  are  frontal  precipitation 
^  nmr-Yi  the  whole  winter  season,  m  the  eastern  p 
of  April,  the  wn  o-i-ationary  fronts  associated 

Yunnan,  one  normally  has  of 

With  north-south  structures  l^^^erin  generally  4 

104*’  E.  The  life  histories  of  these  iron 
to  5  days.  The  longest  are  capable  of  reaching 

nth  They  have  great  difficulty  m 

TcrgTeral  Yrnan  Tnd^lss^  over  the  Ailao 
Luntains.  They  are  paired  by  chance  with  those  moving 
west.  However,  these  are  very  rarely  seen. 
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1  curve  for  Rainfall  Mounts  in  1979 
Fig.l  integral  cur  Yunnan  Rainy 

•  t  A  Represents  the  E^^ablishmen  the 

point  A  Repr  ^  j^^presents  the  ii.s 
Monsoons  in  Bombay. 

a) 


Dotted  Lines  ax 

Fronts.  2)  Month  (3) 

Key:  (D 
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•  -nrr  in  Mav  itioving  cold  fronts  advance  from  the 
Beginning  m  way,  luuviiiy 

103  northeast  corner  of  Yunnan  toward  the  southwest, 
creating  large  areas  of  precipitation 
begins.  From  this  time  on,  one  sees  the  appearance 
Trents  in  Yunnan.  They  are  almost  all  cold  fronts  and 
quasi-stationary  fronts  become  Individual  phenomena. 

--  ^rre  ^ThrhrrirtaHordrn:^  ri 

Ii::  rr/ation  se,;ence.  The  -tical  coordinates^are  the 

^raI:lra::^ra::r th;  hegmning 

inverse  triangles  are  y  basis  of 

iLrLrthLrrive  JL's!  Lfore  tL  beginning  of  the  rainy 
season,  quasi-stationary  fronts  occupied  an  -^solut J 

dominant  position.  Some  Lalons,  everything 

1979— before  the  beginning  years 

was  quasi-stationary  frontal  processes. 

1975  and  1576,  in  the  months  from  aanuary 

::::  ToLTn:"^ 

conjunction  with  th  ,  beginning  of  the  rainy 

amounts  of  precipita  ion.  Almost  everything 

season,  the  situation  changes  ^  Lid  front 

U  .  futo  activity  processes  associated  with  cold  tro 

changes  into  activ  y  y  these 

4-^me  This  type  of  transition,  m  the  aat 
systems.  Tnis  yp  .^-omiiaritv  It  seems 

five  years,  demonstrates  a  very  good  regulari  y. 

that  Ihis  is  not  a  hind  of  coincidental  phenomenon. 

it  is  the  demonstration  of  “^'“LrinLhe  Yunnan  area, 

transformation  in  the  nature  of  “-"ther  in 

»r.; — “ ::  r 
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^  4-i/-.n«-rv  fronts  associated  with 
transformation  from  -Juanf-tatfon^ ^eeociated  with  the 

the  winter  (dry)  season  to  co  ^  Fig. 3a  is  the 

summer  (wet)  season  in  (=«  ^  ^ 

gussi-  stationary  „,„ter  season, 

Yunnan  from  1  6  Apr  ^  branch  of  cold 

there  is  this  f  f  the  northeastern  part 

Front  Which  pagan  onJ7  becomes  a 

of  Yunnan.  Af  •  ^.  h  with  the  beginning  of  the 

cold  front  process  assocrate  activity 

„iny  season.  Fig.3c  rs  one  rn 

Fe-19  dune,  ft  time  is 

-i-Vifh  Yunnan  rainy  season. 

beginning  of  the  chase  of  the  Indian 

positioned  sguarely  in  the  o  tn  Fig.3  shetch 

monsoons  (June  19th) .  T  P  Nonary  fronts  to 

the  process  of  transitron  from  jasr  s  .^^^^^.teristics 

cold  fronts.  It  also  represents  P 

of  other  years. 


Fig.  3 


Frontal  Activity  in  Yunnan  in  1979 

rr rrrr  •“ 

^ surface  winds,  that  is), 
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•Sr,  to  distinguish  what 

For  stations  such  as  Kunming  and 
.nd  sunder  Et  for  the 

Tengchong,  ^  to  facilitate  graphing, 

various  standar^t^d  70  layers. 

that  we  took  differential  value  summations  for 
Following  that,  we  tooK.  ux  ^ 

the  layers  as  a  whole:  e,  ^ '^^iCpT  +  gz  +  Lq.)i 


1=1 
.'=1,2, 


■yN. 


(2) 


4:  700  500,  300,  and  200  mb  with 

we  selected  are  regularly 

N  -  5.  in  the  eqM  lo^j^^  for  the  five  years  clearly 

used  in  meteorol  gy.  energies  generally  all 

show  that,  from  April  to  Ju  ,  coincides 

show  two  jumps.  „hich  we  determined, 

with  the  beginning  of  the  rainy  „lth  the 

.he  other  /;;:;„;an .  Only  197B  is  an 

Indian  monsoons  in  was 

exception  ^  static  energy  curves  for  the 

during  May.  F  g.  9  possible  to  clearly  see 

year  1979.  From  /  ^  changes  in  the 

that,  before  the  mi  e  beginning  of  the  rainy 

Vicinity  of  «  -  Increases,  fluctuating  in 

season  on  May  17  ,  explanation  for  this  is 

the  vicinity  of  54  beginning  of  the  rainy 

that  southwesterly  win  s  Southwesterly  winds  after 

season  are  one  type  of  air  masa.  ^ 

.  •  ^4=  +-h^  rainv  s©asoii/  ^ 

the  beginning  ^  ^  „,Uures  of  the  two  are 

different  type  of  air  • 

absolutely  different.  them.  This 

Indian  monsoons ,  Yunnan  is  i  Y  obvious 

lucreases  flows  of  moist  ^^e  ,act  that  they 

differences  between  these  thre  P 

all  blow  from  the  southwest  toward  Yunnan. 
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'engchong  Station. 

-.  •  o  Beainning  of  the  Yunnan  Rainy  Season 

ironait''of°tta  Bo^iy  Monsoons  (4)  Month  (5)  Date 

The  Appearance  of  the  Firet  Storms  in  the  Bay  of  Bengal 

AS  far  as  the  changes  in  static  energies  which 

j  'i-'hpv  are  one  of  the  synoptic 
discussed  above  are  concerned,  they  are  on 

features  associated  with  the  Yunnan  rainy  seasons.  T  y 
rrthe  fact  that  the  air  flows  which  influenc  Yunnan  in 

diagrams  for  each  y  activity  on 

the  Yunnan  rainy  season,  there  was 

iL  surface  of  the  sea  in  the  Bay  of  Bengal.  Fig. 5  gives 

r  ftrlf  the  first  storms  in  the  Bay  of  Bengal  during 

re  period  of  the  establishment  of  the  Yunnan  rainy  season 

^  ^  1  Their  life  histories,  at  the 

foT  these  several  years.  ineiJ. 

shortest,  were  three  f afls ' thrippearance  of 

::!:rrn:r i:rncred,  tt  changes  the  circulation 
.arms  in  the  Bay  of  Bengal  arorire 

rrcr  1:::;  rrirtirudL  of  .e  Bay  of  Bengm  on  the 
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surface  of  the  sea.  Speaking  only  in  terms  of  these  five 
years,  in  the  interval  between  6.5-13“  N,  there  is  a 
deepening  in  the  processes  shifting  toward  the  north.  After 
hitting  land,  they  rapidly  weaken  and  disappear.  The 
southerly  air  flows  on  the  eastern  side  take  the  moist  air 
from  the  surface  of  the  sea  and  transport  it  to  the  eastern 
side  of  the  plateau,  having  obvious  effects  on  the 
establishment  of  the  Yunnan  rainy  season.  Even  though  the 
storm  path  for  1979  was  shifted  west,  due  to  the  fact  that 
the  scale  of  the  storm  was  relatively  large,  however,  air 
flows  shifted  south  still  had  definite  effects  in  the 
transportation  of  moist  air.  Of  course,  at  this  time,  the 
relative  influence  on  Yunnan  was  somewhat  smaller. 


Fia  5  Paths  of  the  First  Storms  in  the  Bay 
Before  and  After  the  Beginning  of  the  Yunnan 
from  1975-1979 


of  Bengal 
Rainy  Seasons 


Key;  (1)  India  (2)  Indo-China  Peninsula 


one  phenomenon  worthy  of  attention  is  that  these  storms, 
which  have  a  close  correlation  with  the  establishment  of  the 
Yunnan  rainy  seasons,  are  all  the  first  storms  to  appear  on 
the  sea  surface  of  the  Bay  of  Bengal  from  winter  to  summer 
in  the  years  in  question.  We  know  that  the  sea  surface  in 
the  Bay  of  Bengal  in  winter  is  normally  controlled  by 
anti-cyclonic  circulations.  Summer  seasons,  by  contrast, 
shift  to  cyclonic  circulations.  As  far  as  the  appearance  of 
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the  storms  is  concerned,  it  marks  the  beginning  of  this  type 
of  circulation  transition. 

Referring  to  Table  1  and  Fig. 5,  it  is  possible  to  know 
that  the  occurrence  of  storms  in  the  Bay  of  Bengal,  in  the 
majority  of  cases,  is  2  to  4  days  before  the  beginning  of 
the  rainy  seasons.  However,  there  was  also  one  special  year 
when  the  rainy  season  started  first.  The  first  storm  did 
not  occur  until  a  few  days  after  that.  To  sum  it  all  up, 
the  storms  in  the  Bay  of  Bengal  and  the  Yunnan  rainy  seasons 
are  both  components  of  complex,  large  scale  weather 
processes  which  occur  in  the  same  periods  of  time.  As  far 
as  the  appearance  of  the  storms  in  the  Bay  of  Bengal  is 
concerned,  this  shows  that  obvious  changes  have  occurred  in 
the  weather  of  tropical  areas.  The  transition  in  Kunming 
from  quasi-stationary  fronts  to  moving  cold  fronts,  by 
contrast,  clearly  shows  that  abrupt  changes  have  occurred  in 
subtropical  lower  layer  weather.  This  explained  by  the  fact 
that  there  is  a  relationship  between  the  establishment  of 
the  Yunnan  rainy  seasons  and  large  scale  circulations. 


IV.  RELATIONSHIPS  BETWEEN  THE  BEGINNING  OF  RAINY  SEASONS 

AND  PLANET  SCALE  CIRCULATIONS 

From  the  facts  disclosed  above,  we  can  see  that  the 
establishment  of  the  Yunnan  rainy  seasons  is  a  weather 
process  possessing  special  characteristics  and  occurring  in 
the  middle  ten  days  of  May.  These  special  characteristics 
or  features  are  related  to  changes  in  large  scale 
atmospheric  circulations . 

We  know  that,  beginning  in  March  each  year,  the 
Qinghai-Tibet  Plateau  and  the  East  Asian  mainland  begin  to 
warm  up.  In  April,  the  scope  of  the  warming  increases 
greatly.  As  far  as  this  type  of  heating  is  concerned,  it  is 
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gradually  transmitted  from  lower  layers  to  higher  layers. 

The  thermodynamic  effects  associated  with  plateaus  and 
continents  cause  the  average  locations  of  the  great  East 
Asian  troughs  to  move  inland  from  the  sea  coast. 

Atmospheric  warming  is  capable  of  causing  a  weakening  in  the 
strength  of  west  winds.  Passing  over  the  terrain,  its 
compelling  effects  also  cause  the  troughs  flowing  down  the 
plateaus  to  shift  even  farther  to  the  west.  This  special 
characteristic  of  large  scale  flow  fields  causes  the  cold 
air  which  invades  China  in  the  spring  to  show  patterns  of 
activity  in  April  and  May  which  are  somewhat  different.  In 
April,  cold  centers  are  generally  all  brisk  in  North  China 
and  Central  China.  In  the  majority  of  cases,  they  choose 
routes  through  the  various  provinces  of  eastern  China  and 
enter  the  sea  in  Fujian.  A  very  small  number  are  capable  of 
reaching  Yunnan,  Guizhou,  and  Sichuan  (see  the  distribution 
of  black  dots  in  Fig. 6).  The  method  by  which  Yunnan  is 
influenced  is  one  where  reflux  air  flows  associated  with 
surface  cold  high  pressure  on  the  southwest  side  meets  the 
southern  branch  of  westerly  winds  on  the  south  side  of  the 
plateaus,  forming  quasi-stationary  fronts.  Under  the 
screening  effects  of  the  Yunnan-Guizhou  Plateau,  these 
linger  in  the  interval  between  Kunming  and  Guiyang.  In  May, 
due  to  the  retreat  of  the  great  East  Asian  troughs,  the  high 
altitude  east-west  pulling  forces  weaken.  The  positions  of 
cold  air  centers  shift  obviously  to  the  west  and  south 
compared  to  April.  They  normally  advance  to  the  south  into 
the  two  provinces  of  Guizhou  and  Sichuan  (see  the 
distribution  of  x  symbols  in  Fig. 6).  At  this  time,  Yunnan 
fronts  can  move  west  so  that  cold  front  processes  influence 
Yunnan.  Because  of  this,  the  rainy  seasons  begin. 
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Fig. 6  Ground  Cold  Air  Center  Activity  Locations.  •  is 
April.  X  is  May. 

Key:  (1)  Kumning 


Fig. 7  100  mb  High  Pressure  Center  Locations  Black  Dots 

Represent  Locations  Before  the  Beginning  of  Rainy  Season. 
Circle  Symbols  Represent  Locations  in  the  First  Five  Days 
After  the  Beginning  of  Rainy  Season.  Black  Triangles 
Represent  Locations  on  the  Day  the  Rainy  Season  Began.  The 
Star  Symbol  Represents  Kunming  City. 
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As  far  as  the  increase  in  warmth  produced  by  the 
thermodynamic  effects  of  the  Qinghai-Tibet  Plateau  is 
concerned,  it  causes  the  convection  layer  or  troposphere  to 
warm  up.  Because  of  this,  it  is  advantageous  for  the 
northward  shifting  of  South  Asian  high  pressure  (200-100  mb) 
over  the  Phillipine  Sea  in  April.  In  May,  the  centers  shift 
to  the  Indo-China  Peninsula.  High  altitude  anti-cyclonic 
divergence  will  increase  low  altitude  convergence.  This  is 
advantageous  for  increases  in  the  amounts  of  precipitation. 
Fig. 7  is  a  point  distribution  diagram  of  the  locations  of 
100  mb  high  pressure  centers  before  and  after  the  beginning 
of  the  Yunnan  rainy  season.  Before  the  rainy  season,  100  mb 
South  Asian  high  pressure  was  located  on  average  at  15“  N. 
After  the  establishment  of  the  rainy  season,  high  pressure 
was  positioned  on  average  at  25*  N. 

V.  CONCLUSION 


As  far  as  the  analysis  in  this  article  is  concerned,  it 
is  possible  to  know  that  the  average  date  for  the 
establishment  of  the  Yunnan  rainy  season  is  in  the  middle 
ten  days  of  May.  During  the  period  of  the  establishment  of 
the  rainy  season,  synoptic  features  are  a  shift  of  the  great 
East  Asian  troughs  inland  from  the  sea  coast,  Kunming 
quasi-stationary  fronts  turning  into  moving  cold  fronts,  a 
movement  northward  of  South  Asian  high  pressure  in  the  upper 
layers  of  the  troposphere  with  an  average  position  around 
25“  N,  and  the  beginning  of  the  appearance  of  storms  in  the 
Bay  of  Bengal.  These  are  circulation  characteristics  before 
the  onset  of  the  southwest  tropical  monsoons.  In  general, 
the  onset  of  the  tropical  southwest  monsoons  is  indicative 
of  the  establishment  of  the  tropical  monsoons  in  Bombay, 
India.  This  is  generally  in  the  middle  or  latter  ten  days 
of  June.  In  this  time  period,  atmospheric  circulations  in 
the  northern  hemisphere  give  rise  to  seasonal  adjustments. 
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The  southern  branch  of  the  jet  stream  leaps  north.  South 
Asian  high  pressure  is  established  in  the  air  above  the 
plateaus  with  an  average  location  around  30°  N.  Plum  rain 
or  "meiyu"  phenomena  begin  in  the  Yangtze  River  valley  [3]. 
The  atmospheric  circulation  characteristics  of  this  are 
obviously  different  from  those  of  the  period  of  time  of  the 
establishment  of  the  Yunnan  rainy  season  discussed  above. 

This  article  fixed  the  establishment  of  the  Yunnan  rainy 
season  in  the  middle  ten  days  of  May.  This  coincides  with 
the  results  of  research  done  by  the  Yunnan  Province  weather 
bureau  [2].  This  is  approximately  30  days  earlier  than  the 
date  for  the  onset  of  the  tropical  monsoons  in  Bombay.  In 
terms  of  atmospheric  circulation  features,  this  is  also 
obviously  different  from  the  characteristics  of  seasonal 
changes  in  atmospheric  circulations  in  June. 


Acknowledgments:  The  authors  are  especially  grateful 

to  Mr.  Tao  Shiyan  for  his  ardent  support  of  this  work. 
During  the  process  of  the  work,  we  received  the  ardent  help 
and  support  of  the  chief  of  the  Yunnan  Province  weather 
bureau,  Zhu  Yunhe,  and  engineer  Lee  Xuanzhou.  For  this,  we 
both  express  our  deepest  gratitude. 


REFERENCES 

[1]  Gao  Youxi,  et  al;  "Certain  Questions  Associated  with 
East  Asian  Monsoons",  Science  Press,  1962 

[2]  Science  Research  Laboratory  of  the  Yunnan  Province 
Weather  Bureau;  "Climatic  Analysis  and  Division  into 
Districts  of  Yunnan  Plateau  Monsoon  Circulations  and 
Rainy  Seasons",  Qinghai-Tibet  Plateau  Collection  of 
Meteorological  Treatises  (1975-1976),  pp  101-108, 
Qinghai-Tibet  Plateau  Meteorological  Scientific 
Research,  Assistance,  and  Leadership  Team,  1977,  12 

[3]  Ye  Duzheng,  Tao  Shiyan,  Li  Maicun;  "  Seasonal  Changes 
in  Atmospheric  Circulations  in  June  and  October", 
Meteorological  Journal,  28,  pp  249-263,  1958 


15 


DISTRIBUTION  ITST 


DISTRIBUTION  DTRECT  TO  RECIPIENT 


ORGANIZATION 

MICROFICHE 

BOSS  DIVKrS-2FI 

1 

C509  BAm)C509  BALLISTIC  RES  lAB 

1 

C510  R&T  lABS/AVEADCCM 

1 

C513  ARRADOCM 

1 

C535  AVRADCOVTSAROOM 

1 

C539  TRASANA 

1 

Q592  FSTC 

4 

Q619  MSIC  REDSTONE 

1 

Q008  NTIC 

1 

Q043  AFMIC-IS 

1 

E051  HQ  USAF/INET 

1 

E404  AEDC/DOF 

1 

E408  AIWL 

1 

E410  AFDTC/IN 

1 

E429  SD/IND 

1 

POOS  DOE/ISA/DDI 

1 

POSO  CIA/OCR/ADD/SD 

2 

lOSl  AFIT/IDE 

1 

P090  NSA/CDB 

1 

2206  FSL 

1 

Microfiche  Nbr:  i?TU94C000559 
NAIC-ID (RS ) T-0095-93 


